Interaction of S413-PV cell penetrating peptide with model membranes: relevance to peptide translocation across biological membranes.
Cell penetrating peptides (CPPs) have been successfully used to mediate the intracellular delivery of a wide variety of molecules of pharmacological interest both in vitro and in vivo, although the mechanisms by which the cellular uptake occurs remain unclear and controversial. Following our previous work demonstrating that the cellular uptake of the S4(13)-PV CPP occurs mainly through an endocytosis-independent mechanism, we performed a detailed biophysical characterization of the interaction of this peptide with model membranes. We demonstrate that the interactions of the S4(13)-PV peptide with membranes are essentially of electrostatic nature. As a consequence of its interaction with negatively charged model membranes, the S4(13)-PV peptide becomes buried into the lipid bilayer, which occurs concomitantly with significant peptide conformational changes that are consistent with the formation of a helical structure. Comparative studies using two related peptides demonstrate that the conformational changes and the extent of cell penetration are dependent on the peptide sequence, indicating that the helical structure acquired by the S4(13)-PV peptide is relevant for its nonendocytic uptake. Overall, our data suggest that the cellular uptake of the S4(13)-PV CPP is a consequence of its direct translocation through cell membranes, following conformational changes induced by peptide-membrane interactions.